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CAB SUSPENSION FOR A TILTABLE CAB
OF A COMMERCIAL VEHICLE

BACKGROUND

1. Technical Field

The present disclosure relates to a cab suspension for a
tiltable cab of a commercial vehicle, in particular a front
cab-suspension for a tiltable cab of a heavy goods vehicle.

2. Description of Related Art

A front cab-suspension for a tiltable cab of a commercial

vehicle 1s already known from EP 1 690 781 A2. Such cab
suspensions conventionally comprise a vibration construc-
tion for damping movements of the cab whilst the commer-
cial vehicle 1s travelling and a torsion-bar construction for
manually actuated tilting of the cab. A disadvantage of such
cab suspensions 1s that the vibration function and the tor-
sion-bar function influence one another, in particular with
regard to their bearing arrangements. Another disadvantage
1s that the engine of the commercial vehicle tends to pen-
etrate ito the cab 1n the event of a frontal collision.

SUMMARY

An object of the present disclosure 1s to provide an
improved and/or alternative cab suspension for a tiltable
cab.

The present disclosure preferably provides a front cab-
suspension for a tiltable cab of a commercial vehicle, e.g. a
heavy goods vehicle. The cab 1s expediently tiltable using
manual force.

The cab has two brackets for mounting on a frame
construction of the commercial vehicle in a manner fixed to
the frame, 1n particular fixed to the cross-member. The frame
construction expediently comprises at least one cross-mem-
ber and two side-members.

The cab suspension furthermore comprises a vibration
construction for damping movements of the cab whilst the
commercial vehicle 1s travelling and a torsion-bar construc-
tion for tilting the cab, 1n particular using manual force.

The vibration construction can preferably have two lateral
bearing portions, e.g. i the form of bearing blocks, and a
cross-clement, e.g. a hollow profile element, connecting the
bearing portions.

The torsion-bar construction 1s preferably designed to be
substantially U-shaped, which can be realized for example
by a single-part, substantially U-shaped, torsion-bar struc-
ture or for example by two substantially L-shaped torsion-
bar structures.

The cab suspension 1s particularly notable in that the
brackets have a ramp structure along which the vibration
construction can be expediently guided backwards and/or
upwards 1n the event of a frontal collision (e.g. a frontal
impact) so that the risk of an engine of a commercial vehicle
penetrating into the cab floor can be prevented or at least
reduced.

Alternatively or additionally, the cab suspension 1s par-
ticularly notable in that the vibration construction and the
torsion-bar construction are functionally separate from one
another.

It 1s possible that the vibration construction and the
torsion-bar construction are supported by means of mutually
separate bearing arrangements and/or are separate from one
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2

another as a result of being constructed as mutually separate
component unmts to expediently enable the functional sepa-
ration.

It 1s possible that the torsion-bar construction 1s for
example rotatably mounted on the brackets so that the
brackets serve as a bearing arrangement for the torsion-bar
construction.

The brackets can each be provided with a pre-tensioning,
device for pre-tensioning the torsion-bar construction.

The bearing portions of the vibration construction can be
supported for example by means of deformation bearings, 1n
particular at the front, so that the deformation bearings serve
as a bearing arrangement for the vibration construction. The
deformation bearings can be expediently constructed as
suspension strut bearings, elastomeric bearings, pot bearings
and/or spherical bearings.

The bearing portions can be supported for example on
side-members of the frame construction of the commercial

vehicle at the back, for example the bearing portions can lie
on said side-members.

In particular, the deformation bearings do not serve to
support the torsion-bar construction, which means the defor-
mation bearings are preferably at least substantially insu-
lated from loads of the torsion-bar construction.

The deformation bearings can be guided for example
through through-openings 1n the brackets and/or be sup-
ported for example directly with their lower side below the
brackets. The through-openings are preferably formed in
expediently substantially horizontal sections of the brackets.

It 1s possible that the deformation bearings are moved
(drawn) out of the through-openings in the brackets, expe-
diently substantially upwards, 1 the event of a frontal
collision.

The cab suspension can have two bearing blocks for
rotatable mounting of the cab. The bearing blocks can be for
example rotatably mounted on the bearing portions of the
vibration construction so that they are rotatable for example
relative to the bearing portions of the vibration construction.

The bearing portions of the vibration construction expe-
diently each comprise two substantially upwardly projecting
mounting portions.

The bearing blocks for rotatable mounting of the cab can
preferably each be rotatably supported on and/or between
the two mounting portions.

It 1s possible that the torsion-bar construction 1s rotatable
about at least one first axis, the bearing portions of the
vibration construction are rotatable about a second axis of
rotation and/or the two bearing blocks for rotatable mount-
ing of the cab are rotatable about a third axis of rotation.

The at least one first axis of rotation, the second axis of
rotation and/or the third axis of rotation are preferably
spaced from one another and/or extend substantially parallel
to one another.

It 1s possible i particular that the cross-element of the
vibration construction may be expediently guided upwards
and/or backwards along the ramp structure in the event of a
frontal collision. In particular, the cross-element of the
vibration construction impacts against the ramp structure in
the event of a frontal collision.

The brackets can for example each have an upwardly
projecting section and preferably a substantially horizontal
section.

The ramp structure can be formed for example by end
faces of the upwardly projecting sections, the two bearing
portions of the vibration construction can each be arranged
for example laterally outside the upwardly projecting sec-
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tions and/or the two bearing blocks can each be arranged for
example laterally outside the upwardly projecting sections.

It 1s possible that the brackets are mounted on a cross-
member of the frame construction. Alternatively or addi-
tionally, the deformation bearings can be supported on °
bearing structures formed on the cross-member, e.g. holding,
flanges, holding brackets, holding projections, holding
notches etc., which can preferably be formed below the
brackets. The bearing structures can protrude from the
cross-member, for example, or be integrated therein.

The cab may be expediently positioned on the cab sus-
pension 1n the tilted position and 1n the driving position,
which may be realized 1n particular in that the torsion-bar
construction, in particular 1ts two stabilizers, may be rotated
upwards to a stop (tilted position) by the pre-tensioning
device or are only pre-tensioned once the cab 1s 1n a level
position.

The bearing portions of the vibration construction and/or
the bearing blocks for mounting the cab can preferably
comprise supporting constructions extending substantially
in the longitudinal direction of the commercial vehicle.

It should again be mentioned that the torsion-bar con-
struction can expediently be formed to be substantially
U-shaped 1n a single part or 1n two parts by means of two
substantially L-shaped torsion-bar structures.

It should moreover be mentioned that multi-axial loads on
the deformation bearing can preferably be prevented by
means ol the cab suspension.

It should furthermore be mentioned that the torsion-bar
construction can be constructed from preferably one or more
bar profiles, in particular hollow or. The latter likewise
expediently applies to the cross-clement of the vibration
construction.

The present disclosure not only comprises a cab suspen-
sion as described herein but also a cab for a commercial
vehicle, in particular an HGV, which 1s equipped with such
a cab suspension.

The preferred embodiments and features of the present
disclosure described above may be combined with one
another. Other advantageous further developments of the
present disclosure are revealed 1in the description below of
preferred embodiments of the present disclosure 1n conjunc-
tion with the accompanying figures.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a perspective view of a cab suspension
according to an embodiment of the present disclosure;

FIG. 2 shows a front view of the cab suspension of FIG. 50
1

FIG. 3 shows a sectional view along section A-A of FIG.

2;

FIGS. 4 to 6 illustrate a procedure for placing the vibra-
tion construction on the torsion-bar construction, in particu- 35
lar on deformation bearings, according to an embodiment of
the present disclosure; and

FIG. 7 shows a side view of a cab according to an

embodiment of the present disclosure.
60

DETAILED DESCRIPTION

FI1G. 1 shows a perspective view of a cab suspension 1 for
a cab 10 of a commercial vehicle, 1n particular a heavy goods
vehicle, which cab may be tilted using manual force (see
FIG. 7). The cab suspension 1 1s constructed 1n particular as
a front cab-suspension.

65

4

The cab suspension 1 comprises two brackets 2¢ and 2a
for mounting on a frame construction, in particular a chassis
construction, of the commercial vehicle 1n a manner fixed to
the frame, which frame construction has at least one cross-
member and two side-members. The brackets 2a, 26 serve 1n
particular for mounting on a cross-beam of the frame
construction.

A vibration construction 3 serves for damping movements
of the vehicle 10 (e.g. pitching, yawing and/or rolling) whilst
the commercial vehicle 1s travelling. The vibration construc-
tion 3 comprises two lateral bearing portions 3a and 35, for
example 1n the form of bearing blocks, and a cross-element
3c, e.g. a circular tube, connecting the two bearing portions
3a, 3b. The bearing portions 3a, 35 comprise supporting
constructions 1n the longitudinal direction of the commercial
vehicle.

A torsion-bar construction 4 serves for tilting the cab 10
using manual force. In FIG. 1, the torsion-bar construction
4 1s constructed from two substantially L-shaped torsion-bar
structures which form a substantial U shape. However, 1t 1s
likewise possible within the scope of the present disclosure
to use a single-part, preferably likewise substantially
U-shaped torsion-bar construction instead of the two-part
torsion-bar construction 1n FIG. 1. The torsion-bar construc-
tion 4 1s rotatably mounted on the brackets 2a, 25 so that the
brackets 2a, 2b serve as a bearing arrangement for the
torsion-bar construction 4. The brackets 2a, 26 each com-
prise a pre-tensioning device 7 (e.g. FIG. 4) for pre-tension-
ing the torsion-bar construction 4, which enables the tilting
of the cab 10 using manual force or at least assists with this.

The brackets 2a, 2b have a ramp structure Ra and Rb. In
the event of a frontal collision of the commercial vehicle, the
vibration construction 3 can be pushed expediently back-
wards and upwards along the ramp structure Ra, Rb, n
particular by means of the cross-element 3¢, whereby the
risk of the engine of the commercial vehicle penetrating into
the cab tloor may be reduced or even completely prevented.

The bearing portions 3a, 35 of the vibration construction
3 are expediently supported at the front by means of defor-
mation bearings 5a, 5b constructed for example as elasto-
meric bearings/pot bearings, although the deformation bear-
ings Sa, 3b can also be constructed as suspension strut
bearings. The deformation bearings Sa, 55 therefore serve as
a bearing arrangement for the vibration construction 3.

The torsion-bar construction 4, on the other hand, 1s not
supported by means of the deformation bearings 5a, 56 but
by means of the brackets 2a, 2b. It 1s thereby possible to
ensure that the deformation bearings 3b, 55 are substantially
insulated from loads of the torsion-bar construction 4 so that
the deformation bearings 3a, 5b are expediently acted upon
at least virtually exclusively by substantially vertical loads
from the vibration construction 3 and an undesired multi-
axial load thereol can therefore preferably be at least sub-
stantially prevented.

The brackets 2a, 2b preferably comprise a substantially
horizontal section 1n each case and an upwardly projecting
section 2.1 and 2.2 in each case (see FIG. 2). The deforma-
tion bearings 5a, 5b are guided in particular through
through-openings in the brackets 2a, 2b, in particular
through the substantially horizontal sections of the brackets
2a, 2b, and are expediently urged out of these in the event
of a frontal collision.

The cab suspension 1 furthermore comprises two bearing,
blocks 6a and 65 which serve for rotatably mounting the cab
1 and which are rotatably mounted on the bearing portions
3a, 3b of the vibration construction 3 so that the two bearing
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blocks 6a, 6b are rotatable relative to the bearing portions
3a, 35 of the vibration construction 3.

The bearing portions 3a, 36 of the vibration construction
3 each comprise two upwardly projecting mounting portions
3.1 and 3.2 on the one hand and 3.3 and 3.4 on the other. The
bearing blocks 6a, 6b are each rotatably mounted on and/or
between the two mounting portions 3.1, 3.2 and 3.3, 3.4. The
bearing portions 3a, 35 of the vibration construction 3 and
the bearing blocks 6a, 656 comprise supporting constructions
extending substantially in the longitudinal direction of the
commercial vehicle.

The rear torsion-bar structure i FIG. 1 and the front
torsion-bar structure 1in FIG. 1 of the torsion-bar construc-
tion 4 are rotatable about two substantially parallel-extend-
ing axes ol rotation, which are together denoted by the
reference sign D1. In a single-part construction of the
torsion-bar construction 4, only one axis of rotation D1
would expediently be present. The bearing portions 3a, 36 of
the vibration construction 3 are rotatable about an axis of
rotation D2.

The two bearing blocks 6A, 6B are rotatable about an axis
of rotation D3. The axes of rotation D1, the axis of rotation
D2 and the axis of rotation D3 are expediently spaced from
another and extend substantially parallel to one another. The
vibration construction 3 and the torsion-bar construction 4
are functionally separate from one another. Therefore, the
vibration construction 3 and the torsion-bar construction 4
are 1n particular constructed as mutually separate, indepen-
dent component units and additionally supported on mutu-
ally separate bearing arrangements (2a, 2b; 5a, 5b).

FIG. 2 shows a front view of the cab suspension 1 of FIG.
1. It can be seen from FIG. 2 1n particular that the bracket
2a comprises the upwardly projecting section 2.1 having the
ramp structure Ra and the bracket 26 comprises the
upwardly projecting section 2.2 having the ramp structure
2b.

The two bearing portions 3a, 35 of the vibration construc-
tion 3 as well as the two bearing blocks 6b, 65 are expedi-
ently each arranged laterally outside the two sections 2.1,
2.2. The brackets 2a, 2b are expediently provided to be
mounted with their lower sides on a cross-member of the
frame construction (not shown). The deformation bearings
5b, 3b are provided to be expediently supported on bearing
structures (not shown) formed on the cross-member, for
example on holding projections borne on the cross-member.

FIG. 3 shows a side view of the cab suspension 1
according to section A-A of FIG. 2. FIGS. 4 to 6 illustrate
a procedure for placing the vibration construction 3 on the
torsion-bar construction 4, in particular on the deformation
bearings Sa, 56 according to an embodiment of the present
disclosure.

FIGS. 4 to 6 moreover show the pre-tensioning device 7
provided on the bracket 2a for pre-tensioning the torsion-bar
construction 4, which can expediently be identically realized
on the bracket 25. It 1s shown 1n FIGS. 4 to 6 that the cab
10 may be positioned on the cab suspension 1 in the tilted
position and 1n the driving position, which may be realized
in particular in that the two stabilizers 4 (torsion-bar con-
struction) are rotated upwards to a stop (tilted position) by
the pre-tensioning device 7 or are only pre-tensioned once
the cab 10 1s 1 a level position.

FIG. 7 shows a side view of a cab 10 having a cab
suspension 1 as described herein and a load and moment
stress occurring in the event of a frontal collision of the
commercial vehicle.

The present disclosure 1s not restricted to the preferred
embodiments described above. Instead, a plurality of vari-
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ants and modifications 1s possible, which likewise make use
of the inventive 1dea and therefore fall within the scope of
protection. The present disclosure moreover also claims
protection for the subject matter and features of the sub-
claims independently of the features and claims to which
they refer.

LIST OF REFERENCE SIGNS

1 Cab suspension, in particular front cab-suspension

2a, 2b6 Brackets for mounting on a frame construction in a
manner fixed to the frame

2.1, 2.2 Upwardly projecting section of the respective
bracket

3 Vibration construction for damping movements of the cab
whilst the commercial vehicle 1s travelling

3a, 3b Lateral bearing portions of the vibration construction

3¢ Cross-clement of the vibration construction, connecting
the two bearing portions

3.1, 3.2 Upwardly projecting mounting portion of one bear-
ing portion

3.3, 3.4 Upwardly projecting mounting portion of the other
bearing portion

4 Torsion-bar construction for tilting the cab

5a, 56 Deformation bearing

6a, 60 Bearing blocks for rotatable mounting of the cab

7 Pre-tensioning device

Ra, Rb Ramp structure on brackets

D1 At least one axis of rotation of the torsion-bar construc-
tion

D2 Axis of rotation of the bearing portions of the vibration
construction

D3 Axis of rotation of the bearing blocks
10 Cab

The mnvention claimed 1s:
1. A cab suspension for a tiltable cab of a commercial
vehicle comprising:

two brackets for mounting on a frame construction of the
commercial vehicle, 1n a manner fixed to the frame;

a vibration construction for damping movements of the
cab whilst the commercial vehicle 1s travelling,
wherein the vibration construction has two lateral bear-
ing portions and a cross-clement connecting the bearing,
portions; and

a torsion-bar construction for tilting the cab, wherein the
brackets have a ramp structure along which the vibra-

tion construction 1s guided backwards and upwards in
the event of a frontal collision, or the vibration con-
struction and the torsion-bar construction are function-
ally separate from one another, wherein the brackets are
cach provided with a pre-tensioning device for pre-
tensioning the torsion-bar construction.

2. The cab suspension according to claim 1, wherein the
two brackets are mounted on a cross-member of the frame
construction.

3. The cab suspension according to claim 1, wherein the
vibration construction and the torsion-bar construction are
supported by means of mutually separate bearing arrange-
ments or are separate from one another as a result of being
constructed as mutually separate component units.

4. The cab suspension according to claim 1, wherein the
torsion-bar construction 1s rotatably mounted on the brackets
so that the brackets serve as a bearing arrangement for the
torsion-bar construction.

5. The cab suspension according to claim 1, wherein the
brackets are mounted on a cross-member of the frame
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construction or the deformation bearings are mounted on
bearing structures formed on the cross-member.

6. The cab suspension according to claim 1, wherein the
cab 1s positioned on the cab suspension 1n a tilted position
and 1n a driving position.

7. A cab suspension for a tiltable cab of a commercial
vehicle comprising:

two brackets for mounting on a frame construction of the

commercial vehicle, 1n a manner fixed to the frame;

a vibration construction for damping movements of the

cab whilst the commercial vehicle 1s travelling,
wherein the vibration construction has two lateral bear-
ing portions and a cross-clement connecting the bearing
portions; and

a torsion-bar construction for tilting the cab, wherein the

brackets have a ramp structure along which the vibra-
tion construction 1s guided backwards and upwards in
the event of a frontal collision, or the vibration con-
struction and the torsion-bar construction are function-
ally separate from one another, wherein the bearing
portions of the vibration construction are supported by
deformation bearings which serve as a bearing arrange-
ment for the vibration construction.

8. The cab suspension according to claim 7, wherein the
deformation bearings are selected from the group consisting
of strut bearings, elastomeric bearings, pot bearings, spheri-
cal bearings, and combination thereof.

9. The cab suspension according to claim 7, wherein the
deformation bearings are guided through through-openings
in the brackets or expediently supported directly with their
lower side below the brackets.

10. The cab suspension according to claim 9, wherein the
deformation bearings are moved out of the through-openings
in the brackets in the event of a frontal collision.

11. A cab suspension for a tiltable cab of a commercial
vehicle comprising:

two brackets for mounting on a frame construction of the

commercial vehicle, 1n a manner fixed to the frame;

a vibration construction for damping movements of the

cab whilst the commercial vehicle 1s travelling,
wherein the vibration construction has two lateral bear-
ing portions and a cross-element connecting the bearing
portions; and

a torsion-bar construction for tilting the cab, wherein the

brackets have a ramp structure along which the vibra-
tion construction 1s guided backwards and upwards in
the event of a frontal collision, or the vibration con-
struction and the torsion-bar construction are function-
ally separate from one another, wherein the cab sus-
pension has two bearing blocks for rotatable mounting
of the cab and the bearing blocks are rotatably mounted
on the bearing portions of the vibration construction so
that they are rotatable relative to the bearing portions of
the vibration construction.

12. A cab suspension for a tiltable cab of a commercial
vehicle comprising;:

two brackets for mounting on a frame construction of the

commercial vehicle, 1n a manner fixed to the frame;

a vibration construction for damping movements of the

cab whilst the commercial vehicle 1s travelling,
wherein the vibration construction has two lateral bear-
ing portions and a cross-element connecting the bearing
portions; and

a torsion-bar construction for tilting the cab, wherein the

brackets have a ramp structure along which the vibra-
tion construction 1s guided backwards and upwards in
the event of a frontal collision, or the vibration con-
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struction and the torsion-bar construction are function-
ally separate from one another, wherein the bearing
portions of the vibration construction each have two
upwardly projecting mounting portions and bearing
blocks for rotatable mounting of the cab are each
rotatably supported on or between the two upwardly
projecting mounting portions.
13. A cab suspension for a tiltable cab of a commercial
vehicle comprising:
two brackets for mounting on a frame construction of the
commercial vehicle, 1n a manner fixed to the frame;
a vibration construction for damping movements of the
cab whilst the commercial vehicle 1s travelling,
wherein the vibration construction has two lateral bear-
ing portions and a cross-clement connecting the bearing
portions; and
a torsion-bar construction for tilting the cab, wherein the
brackets have a ramp structure along which the vibra-
tion construction 1s guided backwards and upwards 1n
the event of a frontal collision, or the vibration con-
struction and the torsion-bar construction are function-
ally separate from one another, wherein the torsion-bar
construction 1s rotatable about at least one first axis of
rotation, the bearing portions of the vibration construc-
tion are rotatable about a second axis of rotation and the
two bearing blocks for rotatable mounting of the cab
are rotatable about a third axis of rotation and prefer-
ably the at least one first axis of rotation, the second
ax1s of rotation and the third axis of rotation are spaced
from one another and extend substantially parallel.
14. A cab suspension for a tiltable cab of a commercial
vehicle comprising:
two brackets for mounting on a frame construction of the
commercial vehicle, 1n a manner fixed to the frame;
a vibration construction for damping movements of the
cab whilst the commercial vehicle 1s travelling,
wherein the vibration construction has two lateral bear-
ing portions and a cross-element connecting the bearing
portions; and
a torsion-bar construction for tilting the cab, wherein the
brackets have a ramp structure along which the vibra-
tion construction 1s guided backwards and upwards 1n
the event of a frontal collision, or the vibration con-
struction and the torsion-bar construction are function-
ally separate from one another, wherein the cross-
clement of the vibration construction 1s guided upwards
along the ramp structure in the event of a frontal
collision or the two bearing portions of the vibration
construction are expediently supported on side-mem-
bers of the frame construction of the commercial
vehicle at the back.
15. A cab suspension for a tiltable cab of a commercial
vehicle comprising:
two brackets for mounting on a frame construction of the
commercial vehicle, 1n a manner fixed to the frame;
a vibration construction for damping movements of the
cab whilst the commercial vehicle 1s travelling,
wherein the vibration construction has two lateral bear-
ing portions and a cross-clement connecting the bearing
portions; and
a torsion-bar construction for tilting the cab, wherein the
brackets have a ramp structure along which the vibra-
tion construction 1s guided backwards and upwards 1n
the event of a frontal collision, or the vibration con-
struction and the torsion-bar construction are function-
ally separate from one another, wherein the brackets
have a substantially horizontal section and an upwardly
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projecting section, and the ramp structure 1s formed by
end faces of the upwardly projecting sections, the two
bearing portions of the vibration construction are each
arranged laterally outside the upwardly projecting sec-
tions, or two bearing blocks are each arranged laterally s
outside the upwardly projecting sections.
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